INTRODUCTION
After independence in 1971, the banks operating in Bangladesh, apart from those incorporated abroad, were nationalised. At that time, outreach and financial inclusion were the main objectives for the banks, rather operational efficiency. Since 1985 government of Bangladesh has started to denationalise the previously nationalised banks and subsequently liberalize the financial sector, which increase the number of banks and branches, bank branches have increased from 4603 in 1983 to 9753 in 2017 (BB, 2017) . At present, the banking industry dominates the financial sector of the country, contributing 74% of total financial intermediation (Robin et al., 2018) . Industry experts opine that banking sector of Bangladesh is at high risk due to supervision gaps, overcapacity and market distortions (NewAgebd, 2018) . Currently, 57 banks are operating in the country and few others in the pipeline, which might put more stress in the competition of the banking sector. Therefore, the efficiency of the banking function process of existing banks needs to be measured to provide policy implication regarding the capacity of the incumbents and level of competition of the industry.
In general, there are arguments that banking sector of Bangladesh is less cost-efficient than other countries. The cost to income ratio is 30-32% in China, 27-29% in Egypt and 28-30% in Vietnam, whereas, in Bangladesh, the cost to income ratio is 40-52% (Rahman, 2016) . Which shows a significant concern regarding the cost efficiency of Bangladeshi banking sector. Researchers and bankers state that the high level of non-performing loan (NPL) in Bangladesh is reducing the cost efficiency of the banking sector. In Q1 of 2017, the overall NPL was staggering 18% of the total loans and advances or USD 1.45 billion (CPD, 2017) . For this high level of NPL, the bank usually reluctant to give loan and moreover, they spend more fund in processing loan (to reduce adverse selection), which increase their cost. Banks also must maintain a high level of liquidity as per Bangladesh Bank (the central bank) guidelines regarding NPL, which reduces their investment capacity and profit earning ability and further reduces their cost efficiency. In addition, many banks especially government banks are not very adaptive to the use new technologies, which increase their operating cost and making them cost inefficient relative to other banks.
Obviously, if banks have lower cost efficiency, there will be a higher probability of failure and becoming insolvent (Podpiera and Podpiera, 2005) , which may lead to depression in the country's overall economy. Even, it is commonly argued that even a single bank meltdown might hamper other banks' operation and eventually might put the whole economy into the depression. During the global financial crisis in 2008-10, many banks around the world have been taken support from the government to stay in the business, because of their inefficiency in managing operating expenses. However, being a small and developing country, Bangladesh government has little capacity to support the banking sector if some bank collapse. Therefore, it is necessary to identify the well-performing (most efficient) banks in Bangladesh and to measure the gap between the efficient and inefficient banks. Despite many empirical literatures exist on the efficiency of banking sector using frontier approach, there are very few available on Bangladesh. This study tries to fill this academic lacuna by measuring overall efficiency of the banking sector of Bangladesh using single stage stochastic frontier approach (SFA).
The rest of this paper structured as follows-the next part is the literature review that deals mainly with the past relevant studies, the third chapter is the methodology where all five SFA models are introduced, the fourth chapter explains the results of the empirical models and the final chapter concludes the paper by presenting the findings.
LITERATURE REVIEW
There are mainly two approaches to measure the efficiency of the banking sector. One is simple profitcost analysis using different financial ratios and the other is frontier efficiency approach (Daley and Matthews, 2009 ). The conventional financial ratio approach does not consider overall bank structure and other environmental factors, which limit its ability of efficiency measurement (Dong, 2010) . For this reason, the academic researchers are inclined to use frontier efficiency approach more than the financial ratio approach. The standard framework of productive efficiency is designed by Farrell (1957) who have denoted that a firm is fully efficient if it produces maximum output at minimum cost. He suggested that productive efficiency could be observed more accurately by constructing efficient frontier using sample data and by calculating the relative efficiency score of each firm in contrast to the benchmark firm. In other words, frontier efficiency approach measures the deviation of performance of each bank from the best bank on the efficient frontier, where all sample banks are facing similar market conditions.
In the literature, both parametric and nonparametric approaches have greatly used to execute the frontier efficiency analysis in banking sector around the world. Among various parametric models, the stochastic frontier is the most popular method in banking efficiency analysis. This method was first proposed by Aigner et al. (1977) and later enriched by Battese and Coelli (1995) . On the other hand, the non-parametric approach was presented by Farrell (1957) , Which was later developed by Charnes et al. (1978) . Data envelopment analysis (DEA) is the most common non-parametric model in measuring banking efficiency. Though these two approaches differ in their assumptions and efficient frontier generation process, the relative performance of these models over each other is not clearly recognized. Few key comparative research results are discussed in the next paragraph. Casu and Girardone (2006) have evaluated the cost efficiency, profit and productivity changes in Italian financial conglomerates during the 1990s using both parametric and nonparametric models i.e. stochastic frontier approach (SFA), distribution-free approach and data envelopment analysis (DEA). In this study, both parametric and non-parametric methods have shown similar variation in efficiency levels. Similarly, Resti (1997) has examined the efficiency of European banks using multiple frontier techniques and found a very high degree of correlation between the results estimated by the SFA and DEA approach. Berger and Humphrey (1997) have also found that cost efficiency results are similar for both parametric and non-parametric methods. They have used five different frontier models on the data collected from 130 surveys of financial institutions across 21 countries. Though they have reported that non-parametric methods show lower mean efficiency than parametric method, results are consistent across these two methods.
Past studies are inconclusive regarding the superiority of parametric or non-parametric approach. Moreover, as discussed above, many scholars found that these approaches generate indifferent results. Therefore, this study opts to use stochastic frontier analysis approach, which is parametric in nature, rather fetching unnecessary operational complicacy. Before proceeding to the discussion on operationalization of stochastic frontier approach, it is important to discuss the choice of banking function process for this study as selection of variables and models are highly dependent on this.
Generally, production and intermediation approaches are the most well-known and common approaches in explaining the banking function process (Mohamad et al., 2008) . According to production approach activities of the banks are considered as the production of services to the depositors and borrowers. Like traditional production factors, banks use capital and labour as an input to produce output such as loans and deposit services. While the intermediation approach primarily assumes banks do the intermediation activities by collecting funds and transforming these into loans and other assets. This approach, in fact, complements the production approach as the banks collect funds using labour and capital (inputs) and earn profits from the volume of earning assets (output). Majority of the recent empirical research of banking efficiency are based on this approach that is originally proposed by Sealey and Lindley (1977) . Between these two approaches, the intermediation approach probably more appropriate for evaluating the entire financial sector as this approach includes interest and/or funding expenses, which is the significant portion of the total cost (Mohamad et al., 2008) . Moreover, this approach is superior for evaluating the profitability of financial institutions since the total cost is needed to minimise, not just production costs, to maximise profits (Iqbal and Molyneux, 2016) . The intermediation approach t is used in this study to define the inputs and outputs.
The subsequent crucial questions arise about the choice of input and output variables and the functional form of the model. Selection of variables is a tricky task as many authors propose many ways to define the inputs and outputs for banking sector efficiency (Das and Drine, 2011; Sherman and Gold, 1985) . Moreover, a model using multiple banks must produce similar products as trans-log requires non-zero variables (Daglish et al., 2015) . Dong (2010) shows that one can use the stochastic process to derive cost efficiency for the banking industry using panel data. He has used five stochastic models to differentiate the efficiency result obtained and to observe the heterogeneity among the banks using the intermediation approach to define the input and output variables. To make cost function linearly homogeneous and normalize total cost and inputs' prices, he has used the price of the physical asset. Fiorentino et al. (2006) have also used one stage SFA trans-log cost function to determine the efficiency of German banks. They have argued in favour of intermediation approach rather than the production approach in defining input and output variables. They have used the price of labour to normalize total cost and inputs' prices. Using the same methodology, Aiello and Bonanno (2013) have found high heterogeneity in results when divided banks by size, legal status and area.
In another study, Ngan (2014) has used SFA approach in 45 Vietnam commercial banks from 2007-2012 to measure the cost and profit efficiency. He has used the intermediation process in defining the inputs and outputs and the price of loanable funds to make the cost function homogeneous. The result of this study has shown that cost efficiency differs for bank concentration, bank ownership and mergers. Altunbas et al. (2000) have also reported that financial capital has a great effect on overall efficiency and scale economies. Moreover, production cost over time reduced by technical change during the period. Based on these notable applications of SFA and the data availability of the banking sector of Bangladesh, this study has selected several variables those are introduced in the methodology section.
Finally, regarding the functional form of SFA, researchers have mostly used trans-log cost function in determining cost efficiency. Berndt and Chistensen (1973) have proposed the trans-log format of the Cobb-Douglas production function because this form allows making a comparison amongst different empirical results across different banks. For this benefit, this study has also used a trans-log functional form of SFA.
As mentioned earlier, there are only a few literatures exist that uses stochastic analysis to measure the efficiency of Bangladeshi banks. One of the notable research using frontier approach has done by Robin et al. (2018) , where the authors have looked into the effect of regulation on the cost efficiency during 1983 to 2012. They have found that deregulation improves the cost efficiency, but there is still scope for cost improvement. In another study, Sufian and Kamarudin (2014) have measured the efficiency and returns to scale using Slack Based Data Envelopment Analysis (SB DEA) for the period of 2004-2011. They have found only eight banks were profit efficient and evidence of diseconomies scale in Bangladeshi banking industry. This study is an endeavour to extend the frontier efficiency approach based literature of Bangladeshi banking sector by using recent data and measuring the performance gaps among the bank from the top performing bank.
METHODOLOGY AND DATA

Stochastic frontier analysis (SFA) model specifications
The cost efficiency in the Bangladeshi banking sector is determined in this paper by using frontier techniques, to be precise single stage Stochastic Frontier Analysis (SFA) model. In frontier techniques, cost efficiency is measured by how good a firm is performing in contrast to the performance of the top-performing bank, producing the same output under same environment (Berger et al., 2009; Xiaoqing et al., 2007) . This means if actual firm producing Q unit at price X and efficient firm producing Q unit at price X*, then cost efficiency can be represented as the ratio of minimal cost (QX*) to actual cost (QX).
Cost Efficiency (CE) = = * Thus, it implies that it would be possible to produce Q unit with a saving in costs (1-CE)%. The stochastic frontier analysis is a parametric method to measure efficiency, proposed by Aigner et al. (1977) , Battese and Corra (1977) and Meeusen and Van Den Broeck (1977) because one can make a priori assumption about production possibility set and data generation process. Moreover, SFA is a random frontier method that allows random errors to include in the functional form. Therefore, it is referred as a composed error model where the one part representing statistical noise and the other part representing inefficiency. Therefore, the deviation from the frontier occurs not only for inefficiency but also for noise in the data. In SFA, noise follows a symmetric distribution and inefficiency follows a particular one-sided distribution. The equation for stochastic cost functions for panel data is:
Where is the observed total cost for bank -th at -th time, is the vector of outputs, is the vector of inputs, v is the two-sided noise component, and u is the nonnegative disturbance which represents the individual firm's deviations from the efficient cost frontier and serves as a proxy for both technical and allocative efficiency. The v-term is for the stochastic nature of the production function and u-term is the inefficiency of the particular bank. Here, the assumption is that both ′v′ and ′u′ are independent. Furthermore, it is assumed that ′v′ follows a normal distribution and ′u′ follows half normal distribution or truncated normal distribution.
This study uses five different SFA models to estimate the cost efficiency of Bangladeshi banks. These models are based on transcendental logarithmic (trans-log) cost function introduced by , which is the most used functional form in the bank efficiency literature. Further, intermediation approach introduced by Sealey and Lindley (1977) is used to define the input and output variables of the models. Where, input variables are the price of labour, the price of total borrowed funds (deposit) and price of physical assets and the output variables are total loans, other earning assets and not-interest income. Further discussion about these variables is presented in the data and variables section. The first stochastic cost frontier model (Model 1) is:
Here, ln ( )-is the logarithm of the total costs including both operating costs and financial costs for the bank. -are the three outputs, which are total loans, other earning assets (interbank loans, investments) and non-interest income (net fees and commissions). -are the three inputs those are, 1 -is the price of borrowed funds (Total interest expenses/Total borrowed funds), 2 -is the price of physical capital (Other operating expenses/ Book value of fixed assets) and 3 -is the price of labour (Personal expenses/ No. of employees). This Model 1 has used the last input price 3 in all other input variables to make the cost function linearly homogeneous, by dividing total cost and input prices with 3 . , , , are the parameters to be estimated. Further, to make the second order parameters to be symmetric, the standard symmetric ( = = ) restrictions have applied to the cost model. In addition, the is a half normal distribution term that capture the effects of cost inefficiency, which represents the individual firm's deviations from the efficient cost frontier and is representing the noise and a two-sided normal disturbance term.
From the above model, cost efficiency score can be estimated through this formula:
Here, Φ = standard normal cumulative distribution function = √ 2 + 2 , * = 2 2 / 2 and = 2 / 2 = must lie between zero and one. A value of one is explained as cost inefficiency and a value of zero is explained as pure noise. This paper has used maximum likelihood techniques to obtain the parameters and the two error components. The second stochastic cost frontier model (Model 2) keeps the equation for total cost is same as Model 1, except the inefficiency term , that is no longer assumed a half normal distribution rather a truncated normal distribution. Therefore, the cost efficiency formula for Model 2 is:
In the next phase, the Model 2 is extended with some control variables to see the influence of heterogeneity. After adding three control variables-equity capital, the level of non-performing loans and a time trend-Model 3 for measuring cost efficiency is as follows:
Here, 2 = Model 2 Z = level of equity capital, level of nonperforming loans and time trend. = restriction is imposed to ensure standard symmetry.
Again, to see the difference between banks cost efficiency due to the pattern of ownership, bank size, stock market listing and market share, some environmental variables are introduced and therefore, the fourth model of stochastic cost frontier (Model 4) is as follows:
Here, 3 = Model 3 = Dummy variable for state-owned banks (0 for the privately owned banks) = Dummy variable for conventional commercial banks (0 for Islami Sariah banks) = Natural logarithm of total assets = Dummy variable for stock exchange listed banks = Sum of squared market share of all banks (Herfindahl-Hirschman Index) = Bank assets to total assets of all banks. The final Model (Model 5) is based on the assumption provided by Battese and Coelli (1995) that environmental variables can be used in the inefficiency terms. Therefore, Model 5 is the same as Model 3 except the inefficiency term now looks like as: = δ 0 + δ 1 STATE it + δ 2 it + δ 3 SIZE it + δ 4 LIST it + δ 5 HHI t + δ 6 MS it
Data and variables
This study uses balanced panel data consists of 35 banks in Bangladesh over the period of 2011 to 2015 and totals 175 observations. The sample of 35 banks consists of six state-owned banks, seven Islamic Sariah based commercial banks and 22 conventional commercial banks (Private Commercial Banks PCBs). Though there are 57 banks are operating in Bangladesh presently, this study uses 35 banks due to unavailability of sufficient information to measure the cost efficiency of foreign banks, specialized banks and some commercial banks. In addition, this study excludes banks who have started their operation after 2011 due to high start-up cost could make a misleading estimation of overall cost efficiency. At the end of 2015, this sample of 35 banks has collectively owned 88.13% of total assets of the Bangladeshi banking sector.
The data collected from the financial statements are mainly categorized into dependent variable, input variables and output variables. The dependent variable is the total cost (TC), which is comprised of interest paid on total deposits plus borrowings, salaries and allowances, and other operating expenses. By following the intermediation approach proposed by Sealey and Lindley (1977) , this study has used three input and three output variables. Input variables are the price of borrowed funds, the price of physical capital and price of labour. The first input variable-price of borrowed funds (W 1 )-is calculated by dividing total interest expenses by the total borrowed funds. Here, total borrowed fund is the sum of total deposits, which includes current deposits, saving deposit, fixed deposits, deposits from the central bank, financial institutions and agents and other borrowed funds, which includes borrowings from other banks, interbank funds, and short and long-term bonds. The second input variable-price of physical asset (W 2 )-is obtained by dividing other operating expenses with the depreciation-adjusted book value of fixed assets. The third input variable-price of labour (W 3 )-is estimated by dividing personal expenses with the number of employees. Above mentioned method for estimating input prices was proposed by Coelli et al. (2005) .
Again this study has used three output variables namely total loans, other earning assets and noninterest income. The first output variable, total loans (Q 1 ) includes short, medium and long-term customer loans, cash credits, bills purchased and discounted, and overdrafts but exclude loan loss reserves. The second output variable, total other earning assets (Q 2 ) includes balance with other banks and financial institutions, money at call and on short notice, investments, trading securities, and balance with Bangladesh bank. The third output variable, non-interest income (Q 3 ) includes fees and commissions from exchange and brokerage, gains from investment and other operating income.
Summary statistics of dependent-, input-and output-variables are presented in Table 1 . Here, the average total cost among the sample banks is BDT 1 15,776 million, with the standard deviation of BDT 10,091 million and ranges from BDT 874 million to BDT 60,751 million. This large range indicates that there are significant differences exist among the sample banks. Therefore, together with the input and output variables, some control and environmental variables are added to the SFA models to capture the heterogeneity exist among the banks and in the environmental condition. Furthermore, the environmental variables are the Banks' ownership structure, Banks' size, HerfindahlHirschman Index (HHI) and the Market structure. Bank ownership structure ( 1 & 2 ) is the dummy variable taken for state banks, Islamic Sharia banks and conventional commercial banks. Bank size ( 3 ) is the natural logarithm of total assets. The HHI ( 4 ) is used as the proxy for market concentration, which is calculated by the sum of squared market share of all banks. Market structure ( 5 ) is measured by the ratio of individual bank's assets to the total assets of all banks. Finally, dummy variable ( 6 ) is used for the stock market listing status of the respective bank. Table 2 shows the summary statistics of the control and environmental variables across 35 banks from 2011-15. The dummy variable for Islamic sharia banks is omitted from the models, so the constant coefficient will show the effects of Islamic banks. 
EMPIRICAL RESULTS
Cost frontier estimates
The five trans-log SFA model describe in the previous chapter are estimated with the computer program named FRONTIER 4.1 written by Coelli (1996) . All of the stochastic frontier models are estimated using maximum likelihood techniques. The maximum likelihood parameter estimates for the five models are given below in Table 3 , 4 and 5. Model 1 assumes that efficiency is a half-normal distribution and only contains input and output variables, which is the base model for the other models. In Model 2, it is assumed that the efficiency terms is a truncated normal distribution. Model 3 incorporated three control variables but the efficiency terms assumption is as like Model 2. In Model 4, three environmental variables are added to capture the effects of heterogeneity across the sample banks. In Model 5, the environmental variables are used in the inefficiency term as explanatory variables. Table 3 , total loans (Q1) coefficient in Model 1 suggests that without any control and environmental variables 1% increase in total loans will increase total cost by 0.99%, which is 1.04% in case of Model 2 and 0.64% in Model 3. In Model 4 & 5 these coefficients are negative but statistically insignificant. Coefficient parameters of Model 1 and 2 is quite high compared to other countries. Dong (2010) has found that 1 % increase in the amount of total loans will increase total cost by 0.64% in his analysis on the Chinese banking sector. Further, Cavallo and Rossi (2002) have found 1% increase in total loans will increase 0.75% in total cost on European banking system. This finding is expected for Bangladeshi banks. Due to the high probability of failing to repay loan and diseconomies of scale, banks must spend significant processing cost, legal adviser fees, supervision fees and higher operating costs.
Further, In Model 5, the other earning assets (Q2) coefficient suggests that 1% increase in other earning assets will increase total cost by 0.21%. All other models show a negative relationship between Q2 and dependent variable. Non-interest income (Q3) coefficient in Model 1 suggests that 1% increase in non-interest income will increase total cost by 0.11% and 0.10% in Model 2. From the output coefficients, it seems that total loans have more significant effect on total costs than other earning assets and non-interest income.
The price of borrowed funds (W1) coefficient in Model 1 suggests that 1% increase in the price of borrowed funds will increase total cost by 0.40%, and for Model 2, that is 0.41%. The price of physical capital (W2) coefficient in Model 5 suggests that 1% increase in the price of physical capital will increase total cost by 0.34%. Again, Dong (2010) have found 1 % increase in the price of physical capital will increase the total cost by 0.11% in the Chinese banking sector. This finding supports that Bangladeshi banks are operating at diseconomies of scale compare to Chinese banking sector.
From Table 4 , the coefficient of the control variable-level of equity (Z1) -shows a negative relation with total cost in Model 3 to Model 5, which suggest that increasing level of equity does not increase burden in total cost. Non-performing loans (Z2) coefficient is positive and significant in Model 3, 4 and 5. The non-performing loan has a significant effect on increasing total cost of Bangladeshi banking sector. The time trend (T) coefficient suggests that technology does not have any significant effect in reducing total costs. The coefficient of equity level and total loans suggests that 1% increase in total loans and equity level will increase total costs by about 0.05% to 0.09%, in different models. In addition, the coefficient of levels of equity and other earning assets shows a significant relationship with the total costs.
From Table 5 , in case of Model 4, the coefficient of the environmental variables i.e. state-owned banks and conventional commercial bank suggests that state-owned banks have added more total costs than a conventional commercial bank. If a sample bank is conventional commercial bank total costs increase by 0.01%, but if it is a state-owned bank total costs increase by 0.15%. In Model 5, where environmental variables work as an explanatory variable in the inefficiency term, coefficient shows different explanation about state-owned banks and conventional commercial banks. The coefficients show that both state-owned banks and conventional commercial banks are added more total costs than Islamic sharia banks. Table 6 summarizes some key estimation results obtained from stochastic models using FRONTIER 4.1 (Coelli, 1996) . These key estimation results determine the shape of the stochastic frontier. The parameter is not significantly different from zero, which tells that banks are mostly in efficient frontier. If the value of is zero, the deviation from efficient frontier will be for pure noise. Nevertheless, the parameter is statistically significant and different from zero, which tells that variation in total costs due to the inefficiency among banks. The 2 is significant in all models except Model 2, which states that Model 2 may be biased due to truncated normal distribution. Furthermore, the log likelihood is maximum in Model 3 and Model 4. Table 7 it can be concluded that all models have picked the same set of banks as efficient and as problematic. The correlation between Model 1 and Model 2 is 0.99, which suggest a similar bank ranking order in normal and truncated efficiency distribution. Model 3 and Model 4 also show a significantly high degree of correlation between them. This suggests that introducing environmental variables as explanatory variables has a very small effect on bank ranking order. However, the correlation coefficient of Model 5 suggests a significant difference in ranking order among the sample banks with other models. This difference may arise due to the existence of heterogeneity among sample banks. Table 9 exhibits the ten least performing banks in terms of cost efficiency in different SFA models. Model 1 and 2 depict quite consistent ranking of the worst performing banks. But Model 3, 4 and 5 rank the worst banks in pretty different ways, which indicates incorporation of control and environmental variables affect the model very differently. In other words, ill-performing banks are doing poor in different areas. Table 10 exhibits the cost efficiency levels of the different bank by types. The mean efficiency of state-owned banks is 72.61%, the conventional commercial bank is 72.68% and Islamic sharia banks is 71.13% in Model 1. Likewise, the mean efficiency of three types of banks from SFA models 2 to 5 are presented in Table 10 . Though there is no significant variation in cost efficiency by bank types, state-owned banks are lagging behind in terms of cost efficiency from the conventional commercial banks and Islamic sharia banks. Conventional commercial banks have the highest efficiency score (Model 5), whereas state-owned banks have the lowest (Model 3). This finding conforms with the findings of the previous studies conducted by Fries and Taci (2005) in Eastern Europe, Bonin et al. (2005) in 11 transition countries, and Wang et al. (2005) and Yao et al. (2007) in Chinese Economy. On the contrary, Bhattacharyya et al. (1997) have found that state-owned commercial banks are more efficient than private commercial banks in their analysis on Indian banking sector. 
Key estimation results
Stability of cost efficiency over time periods
The mean cost efficiency from 2011 to 2015 across different models are exhibited in Table 11 . The mean efficiency estimation is increasing from year to year. Which suggest that banks are trying to reduce their cost and hence the efficiency score is becoming better year by year. Moreover, year to year increment of efficiency levels is almost same across the models. 
FINDINGS AND CONCLUSION
This paper examines the cost efficiency in the Bangladeshi banking sector using stochastic frontier analysis from 2011-15. The sample consists of 35 banks and the data is balanced panel data, collected from the Annual Reports of respective banks. This study employs single stage stochastic frontier model and four additional stochastic frontier models to measure the heterogeneity across the sample banks. Additionally, intermediation approach is used to define the input and output variables for one stage SFA model, and transcendental log transformation is used to construct the SFA cost function.
To make the cost function homogeneously independent, input and output variables are divided by the price of labour. This study has also used control and environmental variables in different frontier models to make the results more reliable.
From the results of this study following key issues have been found. First, the overall mean cost efficiency in the Bangladeshi banking sector is 88.50%, using environmental variables in the inefficiency terms, which indicates that Bangladeshi banking sector has the scope and opportunity of further advancement in terms of cost efficiency. Second, non-performing loans decrease the cost efficiency score in the Bangladeshi banking sector significantly. Third, state-owned banks are less cost-efficient than conventional (private) commercial banks and Islamic sharia banks. 
